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To test resistance to low pH, LAB were grown in MRS at 37ºC to an A 600nm of 0.8-1.0 concentrated 110 ten-fold in phosphate buffer solution (PBS, 10 mM Na 2 HPO 4 , 1 mM KH 2 PO 4 , 140 mM NaCl, 3 111 mM KCl) and evaluated as described by Conway et al. (1987) . 112
The ability of the strains to grow in the presence of bile was determined as described by Walker & 113 Gilliland (1993) . The bile tolerance was estimated from the differences between growth in presence 114 or absence of bile and calculating the time required for an increase of 0.3 units of absorbance at 620 115 nm in either condition. 116
The tolerance of BAL to simulated gastric (pepsin at 3 mg/mL, pH 2.0) and small intestinal 117 (pancreatin at 1 mg/mL, pH 8.0) transits was determined as described by Charteris et al., (1998) . 118
Prior to the assay and at the times indicated, the cfu/mL were determined by plating. 119 2.4 Binding properties. Bacterial adhesion to solvents was adapted from a previously described 120 method (Sánchez & Tromps, 2014) . Briefly, exponential growth cultures were sedimented and 121 resuspended to give an ansorbance at 560 nm close to 0.6-0.7, then mixed (v/v) with an organic 122 solvent (xylene or CHCl 3 ) and vortexed for 30 sec. After 1 h incubation at room temperature, the 123 aqueous phase was removed and its absorbance (560 nm For the adhesion assays, exponential-phase LAB cultures grown in MRS were sedimented by 148 centrifugation (12,000 × g, 10 min, 4ºC), resuspended in the appropriate volume of Dulbecco's 149
Modified Eagle medium (DMEM, Invitrogen) to give a final concentration of 1.25 x 10 6 cfu/ mL. 0.1 150 mL of bacterial suspension was added per well (ratio 10:1, bacteria: Caco-2 cells) and the plates were 151 incubated for 1 h at 37ºC. The unadhered bacteria were then removed and the cell-associated bacteria 152 processed and quantified by counting, after plating onto MRS plates as previously described (Nácher-153 M A N U S C R I P T
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RESULTS AND DISCUSSION 160
3.1 Antibiotic susceptibility. The absence of transferable antibiotic resistant genes in the bacterial 161 genome is recommended and, for some scientific committees, even considered a prerequisite for 162 approval of the use of a bacterium as probiotic in foods and feeds (Jansen et al., 2006) . Thus, we 163 tested the antibiotic resistance of the six thermotolerant LAB isolated from Vienna sausages, 164
Enterococcus faecium UAM1, and five Pediococcus pentosaceus (UAM2-UAM6 strains) isolated 165 and typed in this work (Supplementary Table 1S ). Resistance against inhibitory protein synthesis 166 antibiotics, such as chloramphenicol, erythromycin and tetracycline is plasmid encoded and varies 167 among LAB strains. Our results revealed that almost all strains were to some extent susceptible to 168 these types of antibiotics including erythromycin, azithromycin, clarithromycin, tetracycline and 169 chloramphenicol. The strains were also susceptible to β-lactam antibiotics (penicillin G, 170 cephalothin, cefuroxime, ceftizoxime and cephalexin), which inhibit cell wall synthesis. L. 171 plantarum 8014 (control strain) and P. pentosaceus UAM2 showed an intermediate resistance to 172 cefazolin (cephalosporin class), and the strain 8014 also for chloramphenicol and clarithromycin, 173 both inhibitors of protein synthesis. In addition, among the P. pentosaceus strains, UAM4 and 174 UAM5 showed intermediate resistance to amoxicillin. Enterococcus spp. strains are known to be 175 resistant to cephalosporins, low levels of amino-glycoside and clindamycin (Teuber, 1999) , and the 176 E. faecium UAM1 strain as well as the Pediococci UAM 2, UAM4 and UAM5 showed an 177 intermediate resistance to cephalexin. Also, our results revealed that UAM6 was sensitive to all 178 antibiotics tested with the exception of co-trimoxazole and cephalexin.
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
showed around 50% viability after 1 h treatment at pH 2.0, and 40% of the E. faecium population 186 was recovered after 3 h exposure to pH 2.0. 187
Osmanagaoglu et al. (2010) reported that P. pentosaceus OZF, isolated from human breast milk, is 188 able to survive after 3 h of exposure at pH 3.0 and retained a viability of 6.41 log cfu/mL, when the 189 initial populations ranged from 8.2 to 9.0 log cfu/mL. Also, Lee et al. (2014) showed that three 190 strains of P. pentosaceus isolated from a salted and fermented Korean sea-food tolerated a 2 h 191 exposure to pH 3.0 with survival rates between 7.5% and 32.6%. In addition, Guo et al. (2016) 192 described that four strains of Enterococcus were tolerant to pH 3.0 and could survive for 2 h under 193 this stress. One of them, E. durans KLDS 6.0930, was the most acid-tolerant and its viability 194 remained stable (10 7 cfu/mL) after 2 h of incubation at pH 2.0. 195 Thus, the high degree of acid resistance detected for the UAM strains was in the same range as that 196 of other potential probiotic LAB belonging to the same species and isolated from food and milk. with a simulated pancreatin solution. The authors pointed out that these strains appeared to have a 244 natural ability to tolerate this compound and so its presence in the small intestine does not seem to 245 be a barrier for these strains. Thus, the high survival rate detected for the UAM strains indicate that 246 like probiotic strains they can tolerate intestinal stress. higher than those detected with xylene. The UAM strains showed lower hydrophobicity (1.2-2.8%) 259 than strain 8014 (5.89%). Within the UAM strains, the most hydrophobic was UAM4 (2.8%), 260 followed by UAM6 (2.25%) and UAM5 (1.97%), which were not significantly different (P < 0.05). 261 Strong affinity to chloroform was observed only for 8014 (69.38%), indicating that this strain is a 262 strong electron donor. Lower affinities were obtained for UAM1 (9.17%) and UAM3 (9.08%), 263 which did not differ significantly (P < 0.05), while the other P. pentosaceus strains showed the 264 lowest affinities ranging from 3.44% to 6.33%. 265
The overall results indicated that the UAM strains had a low hydrophobic surface profile and are 266 weak electron donors. However, this is not a general feature of P. pentosaceus, since Lee et al. 267
(2014) reported that some strains belonging to this species have hydrophobic surfaces as they 268
showed more affinity to xylene than n-hexadecane, particularly P. pentosaceus D56 with an affinity 269 of 33.71% for xylene and 3.67% for n-hexadecane. determines the ability of the probiotic strain to adhere to the oral cavity as well as the 275 gastrointestinal and urogenital tracts, while co-aggregation ability helps to form a barrier that 276 prevents colonization by pathogens (Abdulla et al., 2014) . 277
The auto-aggregation rate of LAB was measured at different time intervals (Table 3 ). The auto-278 aggregation percentages during the shortest incubation times (2-6 h) were similar in all cases, but 279 after 20 h of incubation percentages ranged from 46.13% to 68.02%, and after 24 h these 280 percentages significantly increased, ranging from 62.61% to 87.70%. These results showed that all 281 the strains possessed strong auto-aggregation phenotypes. After 20 h of incubation, the most auto-282 aggregative strain was UAM3 (68.05%), followed by UAM6 (59.53%) and UAM1 (55.22%). TheM A N U S C R I P T results showed that all LAB tested were able to co-aggregate with all the pathogenic bacteria (Table  298 2S). Moreover, they revealed that this property is strain-specific and the degree of interaction 299 gradually increased with time, matching the observations described by Collado et al. (2007) and 300
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ACCEPTED MANUSCRIPT 13 and UAM2 (46.14%). This profile changed after 24 h of incubation, when strains UAM1 and 8014 285 exhibited
Bao et al. (2010). When we compared the initial (2 h) and final (24 h) determinations of co-301
aggregation, three patterns were observed (Fig. 4) . After 2 h, high co-aggregation values were 302 detected for all BAL and pathogens tested, far superior to the levels of BAL auto-aggregation 303 (control in Fig. 4) . After 24 h of incubation, L. plantarum 8014 and E. faecium UAM1 showed a 304 very similar pattern of co-aggregation for all pathogens tested and with similar levels. Almost all 305 LAB strains presented a higher co-aggregation ability (> 80%) when mixed with pathogens than 306 when each one was incubated alone (auto-aggregation, control), with the exception of the UAM5M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT isolated from Boza, with the pathogen L. innocua (80.67-95.68%). Xu et al. (2009) showed that 314
Pediococcus acidilactici had the highest co-aggregation with S. typhimurium (55.4%), whereas 315
Lactobacillus casei demonstrated the lowest co-aggregation ability with S. aureus (28.7%). In 316 another study, Vidhyasagar and Jeevaratnam (2013) reported a strain of P. pentosaceus VJ13 which 317 exhibited high rates of co-aggregation with L. monocytogenes and E. coli as high as 90% and 81%, 318 respectively. These reports confirm that auto-aggregation and co-aggregation abilities seem to be 319 strain-specific, a property shown by the LAB strains analyzed in this study. 320
Adherence to Caco-2 cells in vitro. An important criterion in the selection of probiotic strains 321
is their ability to adhere to the intestinal epithelium, as it has been established that this determines 322 their interactions with the host and the gut microbiota (Alander et al., 1999 ). In the current study, 323 the ability of the LAB to adhere to epithelial intestinal cells was tested in vitro by performing 324 binding assays of the bacteria to Caco-2 cell lines (Fig. 5) . The results showed that UAM1 was able 325 to adhere to the enterocytes with a level significantly higher to that of the probiotic strain L. Enterococcus faecium exhibited adhesion to Caco-2 cells to a certain extent. 331
The above results indicates that E. faecium UAM1 possesses high adhesion capacity, which might 332 be advantageous for colonization in the human gastrointestinal tract. Additionally, this strain hasM A N U S C R I P T
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The five P. pentosaceus strains presented lower levels of adhesion, ranging from 2.4 + 0.28% to 336 4.03 + 0.83% (Fig. 5) was carried out, and differences were considered statistically significant at p <0.05.
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Highligths
• Six thermotolerant lactic acid bacteria were identified from cooked meat products.
• All strains showed resistance to intestinal stress, whereas E. faecium had a greater survival under gastric stress conditions.
• Approximately 20% of adherence to Caco-2 human cell line was observed with E.
faecium.
• All strains were proficient in auto-aggregation as well as co-aggregation with pathogens.
